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Robert A. ~ M.DW!Eaa& Marshall Island MedieN Surveys

In March 1956 the regular UWIUal medtml survey was carried out on the
Rmg@ap people who had reeeivad the h~vie@ exposure to radlocative falioat
5 yeara previously in the amidant which OCCUrredfoUowing the experiment.d
detonation of a naclear weapon.

The examinations wem mndueted on Rongelap Iaiand to which the people
had returned In July 1967. On their ~ they were accompanied by an
eqoally large group of mwx~ relativ~ * latter group has served se a
comparison population for the medical atudka The Navy kindly furnished an
LsTTf&thhl

SU?V@YSare carrted out under the dlrectton of Brookhaven
National ~ratory -d ~red by the Atomic Energy @mmlaaion with the
snpport of the !haat Territory of the Facltk Islands. the Department of Ih?feWS+
end other govemmen tal agendem A team of 20 physician& scientia@ and tech-
nician% apdaWta In the H of radiation medicine, earrted out the survey on
Rongelap Island.

On arrival of the team at Ron@ap there was some question in the minds
of some of tbe HPIS as to the naceaaity Of having further examinatlona Ob
jact.ions to the exsminationa -m mainly directed toward their dislike of the
blood sampling. It was also evident that the need for the examination created
some txmeem in the mtnda of the people about thetr health status. Some also
were &neerned aht the ndlol~l Mety of their food and water for twn-
sumption. The people were reumred that their health waa genemUy good and
their food and water safe for consumption, and the Importanm? of cmnttnued
examinations and treatment in order to help insure their conthmed good heaith
waa streaeed These explanations appeared to aUeviate their fears and the
peom~~-mted extremely weU With the medical team in carrying out the

The examinations included medical hlatori~ complete physical examinat.iotu%
and blood and other laboratory examinations+ In addition apmtmgmphe of
:nma:ymaetivity were obtaind from individuals measured in a steel room

dkhemicak ana&aia of urine samples in order to determine their
body burdens of radkmueltd- Analyses of the data are not eompl~ ~~th~h
data referring to thte reeent enmey must @ considered as PreUmiM
In conjunction with the examinations, eonaiderable malical and dental treatmen~
of the peopie was carried out to the extent poeaible under field conditions.

Foilowing the aectden& the Bongelapeee had shown aSgna of signidcant ex-
posure to radiation such as aborblived 10SSof appetite+ nausea, vomiting, de-
mon of - blood formiX ttsanm$,mrdtlple bums of the akin from beta
expmmre and internal ●bsorption of tieaion products.

FIndlnga on tba pst survey mwealed that the people have rerovered from the
acute effects of their mdiation expmmre. No di~ illn~ or deaths have
occnrred which @d be directly reiated to their radiation exposure. The inel-
dence of eli dbeaeea noted baa been aboat the same in both the expotwd and
unexpotwxt gmupe examined. The geneml physical condition of the exposed
and unexposed people on the island appeared good and their nutritional status
was satisfactory. Dnrlng the -t year one death occurred in a 35.year-old ma%
bringing the totaI deaths in the expneed group to a forthe&Year period. Th@
repreeenta a death rata about eqaal to that of the Marshall Islands as a whole
(about 7 deaths per l,606poPulation per year).

Findingm prwvioualy report4 which were interpreted as suggestive of a slight
lag in grovtlh and development of the children during the tht few years after
exposore are being reevaluated baaed on more exact age data obtained on the
past aorvey. The reanlta of this evaluation are not complete enough to make
any statements at present.

One case of cancer (ovarian) developed in a 61-year+Md female during the past
year, the flrat case of cancer noted in either the exposed or unexpcswd popula-
tions. There is no reason to bellere the cancer is related to mdiation eff~

FertiUty does not appear to have been atk?ted sines the birthrate has been
higher in the exposed than in the unexposed Marshallese. A somewhat inemaaed
prevalence of ndacamriages and stillbirths has be?n noted in the exposed group,
but due to the paucity of vital atatisties on the MarshaUeae and the smaU num-
ber of people invokd, no atatlatteal anaiytds is possible.
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-very of the blooMemb# timaam~v lrmauyeompbtebaad ~
studies ot the peripheral blood eounta A ~ excQ@on la aeaa in the bled
platelets which are al@Uy baluw the lavela in * ~ group tmtauu
witbinthe normal mnge. ThareisnoeviG @aaytmtoward~*wz “=ted
with tmle finding.

l!hebet aburnao ttheaki nhealedrnpidly durlngthe tlrattew monthe after
exposure. lnlZcaem~remaln~~ of theakin and pigment
changes at the tormer alta ot deeper barna However, no evidence ot any can-
cerouschange intheee~ianoted. Inthoeethat loathair, mwtbofnormal
hair waa complete by 6 nwnthe after expomra

Very little Ie known about late aIKe@Sof IWU@OII in human bei~ In-
creased Inddencx of leokemla in the expoed Japanese people haabeea notad
and, In animal etud~ the followlng late effects of radiation may result: LKe
shortening, prematum @n& incmmaein~tive~kreased in-
cidence of ma~ ~tieaof tbelenaot tbeey~and gem2ticchangea
The Marshallese have been examined for evidence of such chang~ but none
have been seen. Radlatlon-indnced leukemia Ia kmown to appear relatively soon
after exposure and other types ot m4grwtry ●t later times ~erato~ cam
tinued examination are c9ential In oder to &tact aa& lt poadble, treat such
effects should they develop.

The radioactive flasion prodncta that had been abeorbed lntemally by the
Rongelap people were never 8*nt in amoant to result in acute e!kwta. -
radioactive materlala were exmeb?d mpidly during the first 6 months after ex-
poenre. The island Of Ronge4ap remalna sllghtlymdloectively mmtamlnated,
but careful surveye showed the island to be safe tor habitation by the snmmer
of 1957 when the people were mturmxl to BoKlaP Studies of the body burdem
of radioactive materiala Sn theee people ie an impmt.ant part of the medirat
surveys. A ‘21-ton steed room wtth very aenaitive radlationdetecthg equipment
has been need in the peat two aimual sOrVeYsat ~P tod~ thebody
burdens ot radkmucleldeu In addition uumemne nrlne samples have been
analyxed for radloactivi~. ‘llw reaol~ ot these atudi= show that there baa
beenanincreaee lnbodybardeam PrinciPauY of-umlW-** @
strontinm 90 since their return to Rongelap, About the same kvela of tbeee
isotopee have been no@dtithoaeexpoeed andnnexpoaed.

During thetlmt Smonthaafterthair mturntO BOngelaptb*bOdYti-
ofceaium 137 preestimated to have ~ by fiCtOIVJUp to 100 ( reeultig
inameOm body burden of O.66#) :ainc66iaeatimatedto~ve~~ a
concomitant increase (mean body burden of 0.66p) ; strontium ~ showed about
a twentyfold lneremm rata ot excretion In the WIUe. Only one sample of bone is
available for esttmaUn6t.he imdYbnnianot-tium WA Thieietroma
Rongelap man who dial in AprU llW$S(9 months atter his return to -k~)
which showed X6 X/Sr “/gin Oa (strontium nniti). ~ We ~ of North
American data, it is expected that the valuea for cblldren w~ld be M*.

Baoed on preliminary analysle of data * the moat recent survey (S to 20
months atter their return to Borugelap), it appaua that the people hare Lw4mn
to attain eqnilibrinm with their llghtly contandmted m~ro~ The *-
137 levels appear to be slightly lower than the Year before, w~ the ~ ~ ‘n
increased digbtIy. The strontium 90 aMlyaHA nnfortonatley, are not available
Yet. The body burdens estimated above are tar below the maxinmm permlaalble
levele: ceaium137ia abmIt 2-t of the MP’Landxk~Mlpt of
the MPL

In anmmary, a medial anrvey of the MarehaUeee Pe@e ~ *mh 1~~
5 years after expoenre to tiud rndhtiom SWW~ tit * -le ~d -v-
trom the acnte et&ctx ot their radiation eXPOSUre~d a~~ to ~ ~lw
in @ hettlth. ~ fouowing apedfk atatemsuts- be -de ~ -CIJ to
thdr radiation health aWUX:

1. No iUnemxMor ~ were foimd that cmdd be ~ ~ted *W
acute radIatlon effeet.s.

2 One case of cancer and three deaths have occwrrA but with no direct

obtained during the PI@ survey.
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KBAoodpl,atmM~wwltMn tbnomalmnge but aanewhat balew
thaaofthel KbQ\edll b QFu-

&0niy12~a&rwrtdd@~ Intiakin from beta burna. Nma
ahowalv ~dr= EBaWebaBge!

7. PoaaiMe late e@aeta d mdIatlon e aa shortening of Ilfeepan# prtmatura
a81B&W!maeed lY”e Lt#Ia0kamh and *l@mria Incma8M incidence
oc&&ErauTe~~d tbexand genatic cbangeehaveaot
twllok?nad. ~L:’

&nnoddBal beay~o?hte. w abedxd daaion pmdlxta qtpeam

to betoolowto haTepredmedany eeuteorlong-tarm el&ta.
afrbe~Or tbpOOpietOthOdigh* mtamiMbdi8bd0f~P

h&e&lE!dalHaaeWXldybmrdma Orceldum lm,aincm andatronuum
euever, the Ievela are * W&hW=L maximum permiaeible dam

anditianotbenevad8myuatuwaA
In vfewd theUml~_hM~titti~b eUectaofmdlationin human

-uh~
amtlnlm to becm’ried tmtbotdertedetect and treat&%X=x&%:
furtbar~ofmdiathm tMt ~ deralop. Though body burdens of radle
active IaotoPM are well ~ ~ ~ permlmible doee leveIs and no farther
=tgpl*nt ~ in tkaa LmrdamaIs antidpat@ a cloee chsmk cm these levels
-fu--al~ti-tad.

(Whemxlpo% at 12: W ~a * eommitb m.weaH$ to rfmcmvsne
at 9 pq themme cky.)

Bepment.dive Hcurxxm. CQmmittee will be in order.
Our first witaw4mwill he 13%ordon Dunning of the Division of

BIology and Medicine of the AEC. Dr. Dunning will pmeent s
short ~oftheefferX80f injection. WewiIlacce thiec+ibd

RStA~L~fi&$Hem@ end insert it at the end of is teetnon

!
Dr. Dunning, theCh8ir wishes to qol%

@m or the neceasi~%%%kg you to summarize your te43timony. As
you can 8s0, we am rum”

Y
late. We am goi

%
to have to carry over

some of our witnemea unt” Fridsy morning. the morning we plan
to etart on articls Xof the Outliq whkh will have casualty estimateq
hamanbeings inthe United S

Y
and srticle XIII. We wilI try

tocover thatonl’hurshy. If we ailtoget toeomeof thewitnesws
lmtwgm now end thq we am goin to have to carry over. We are
runmng _ sad we have ma& commitment to membem and
others to haveeuch data aa is availsble on Thursday.

So at this t- Dr. Dunning, we will ask you to proceed.
—. — —- —



Addendum FOLDER /’UP

A NOTE ON THE VEGETATION

OF THE NORTHERN ISLETS OF RONGELAP ATOLL, MARSHALL ISLANDS, MARCH 1959

B.S. BLUMBERG*

Fosberg” reported changes in the vegetation of

the northern islets of Rongelap Atoll (observed in
1956) which he inferred might have been associ-
ated with the radioactive fallout that occurred on
this atoll in 1954. During the medical survey of
the Rongelap people’ carried out in March 1959,
an opportunity arose to visit some of these islets

“Xat]onal Institutes of Healti, Bethesda, Maryland,

AND R.A. CONARD

and to re-examine the vegetation. A helicopter
was available for transportation, which permitted

general and detailed air examination as well as
two short ground surveys. The northern islets were
estimated to have received a radiation dose of
=3000 r. The islets of Naen and Gegen were ex-

amined in greatest detail. The most striking fea-

ture observed from the air was the generally gray

color of much of the vegetation, in contrast to its
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Figure A-2. Affected CUetfardaspeciosa with normal appearing Scaew&sertcea.

normal green color. Ground surveys revealed that

Scaeuo[a sericea was common and normal in ap-
pearance. Many of the Guettarda speciosa appeared
to be in poor condition (Figure A-2). In some, all
or nearly all the leaves were gone from the termi-
nal 1 to 12 in. of the branches, and other leaves
were yellowed and shriveled. In other Guettarda,

nearly all the leaves were gone, and the bushes

appeared completely dead. More than 5070 of the
Guettarda were affected in whole or part. In one

area of Naen several hundred yards inland from

the ocean beach, there was a field of z30 Guet-

tarda, all of which were dead. Some young Pisonia
grandis were seen which appeared to be in good

condition. Mature Pisoma were seen which were

partially defoliated, but these did not appear to be
greatly different from those seen on Rongelap Islet

on the southeast corner of Rongelap Atoll. None

of the mistletoe-like clumps described by Fosberg

were observed. Se\’eral (lchrosza oppositlfolta were

seen with nearly complete defoliation, which ap-

peared dead. A small grove of coconut trees near

the center of Xaen Islet contained 4 to 5 dead

trees within a radius of ~300 yards, which were

decapitated at heights 5 to 12 ft above the ground
with no evidence of axe or machete marks. Two 2-

headed coconut trees were seen, one with fronds

that were mostly brown and appeared dead grow-
ing from the trunk =2 ft below thetrue crown of

the tree. Several trees had dry and shriveled

fiords, and Z6 had deformed bulges 4 to 8 ft be-

low the crown with apparently normal growth

above the bulges.
Photographs of the affected vegetation were

examined by Dr. Fosberg, and he stated that the

changes were similar to those he had previously
reported.

It is not possible to evaluate the cause of the

changes from the present observations. More ex-
tensive and detailed botanical and ecological sur-

veys will be necessary, both on the islands that

received radiation and on those that did not, to

determine whether the changes seen bear any

relation to fallout. In particular, it should be noted

that these observations were made during the dry

season.
We are indebted to Professor Frank Richardson

of the University of Washington for identifying the
plants, and to Commander W. Lyons, USN, for

his assistance in taking the photographs.
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